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Please see English Abstract. 
2. Scope of Claim for Utility 
Model Registration 
(1) An electromagnetic free 
piston pump comprising; a coil, 
a piston which is arranged in 
the coil so as to slide in the 
axial direction of the coil and 
which is provided on inner end 
surfaces with magnets, sealed 
pressure chambers whose volume 
is varied in accordance with 
the sliding movement of the 
piston, inlet ports and I 
discharge ports, connected to 
the pressure chambers, and 
suction valves and discharge 
valves, provided between the 
pressure chambers and the inlet 
and outlet ports, wherein said 
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coil has a cylindrical shape 
whose axial length is long 
enough to form the sealed 
pressure chambers substantially 
in the distance between 
opposite ends of the coil, a 
thin bearing of a low magnetic 
permeability is provided in the 
inner periphery of the coil at 
least within the stroke of the 
piston, said piston is provided 
with piston heads and permanent 
magnets in a laterally 
symmetrical arrangement, so 
that the right and left 
permanent magnets are 
interconnected to form a hollow 
portion, said coil is provided 
in its inner periphery with 
springs in a laterally 
symmetrical arrangement to 
return the piston to a neutral 
position, and a state core is 
provided between the central 
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of the coil and the bearing. 






1 head cover, 2 flat valve, 






2A suction valve, 2B 






discharge valve, 3 valve seat, 






5 yoke core, 6 bobbin, 7 






font magnet yoke, 8 permanent 






magnet, 9 rear magnet yoke, 10 






cylindrical coil, 11 piston 






body, 12 state core, 14. 






spring, 20 piston, 21, 22 






Fluid passage, 30 mold 






portion, 32 Pressure chamber, 






52A, 52B fluid chamber, 53A, 






53B fluid passage, 54 mold 






portion 




Abstract. 



<ZkM'%m¥f& 3-104188 



IM3 



® &M*mttX<kn ( u ) ¥3- 1 041 88 



««nt. a* mmsm ffrt«is*H ®£M ¥ft 3 ¥( 1991)10*12011 

F 04 B 35/04 6907- 3 H 

31/00 6907 -3 H 

***** *8Wt W&iflg>tt l (£ K) 

@£ K ¥2-12345 

®& ® ^2(1990)2 ^9 8 

* » S - S^«R*tUE«'Hil±2TB9S4H B*iSfc££*tl*i 
@>ib SB A BllSttS^a: **»*ffiE«»HiLL2TS9#4H 
@ft 1 A #S± SA ttl* 



m m «f 

"2. ^/JJ*ffl$S2*lSiS#tf>*5in! 

(i) 

jugga a,® Affile* & 3 >f ^©tfj^fi^ifi] ir 

WCi£;&a«biilf2«AnatfRfctiJP iOWJlcK 
U - t* * h > # > y Jw *5 I * T „ 

S5 Ig ^ ^(D ft ^ ® 1= it s 4> < t t> BtJ 12 f x h 

1282 
- i - 

3-104188 



3—104188 



ffi 2d tf x h > « /.: ft *•! ft tfJ ic f x h > ^ * K i 
7XX«TT«:A^s /.UiO*X*?TttSIW*<'l'«tt 

fffl 22 3 4 A> V> IS U it s fi>J 3d £ x h > 

* i (4 s i= & » * * * x y > 9* & t£ ti X4 ffc ft 
g t ^bak x x - h =j r *<iia * nr ^ 
3 . nxnnmttiAW 

*%3B««5tt5S;7 'J - f X h > * ^^!:Mt -5 
it & ft © EE 81 # > "* t L X > # J: b s 



- 2 - 



1283 



ZitzztizxK), iffi 3d ^ r 7 5 a £ »g ifij £ 

fis « B#j Hfl 6 3 - 6 5 1 8 2 +i 
£ IH s l"J 6 3 - 1 7 6 6 8 0 ^ £ W x M 6 3 - 
2 2 7 9 7 8 *f^fR«Jcldtt* tlT^ So 

95 ie ^ -f r 7 ^ a # > -/ a s cd £ o tt rjj m & 

1284 



&MJ£ffl¥j£ 3—104188 



^#>7<r>mi£frVin<tls fife Ate # 0* Ktf" *o 
(2) "Jft(*<7>£t# *^-f T77 A £i # T -> T 

Sftt(>Of*0s * © H W li % ztfi 

i iC ^ 5 o 

S3 se © eg s & * « & s fc«6^> *#^(±> 

=j ^ ;b £• s !£3^/P©M$S&rtKtS*a&BflE:*J^ 

IS L . BU IS b'X h > tt£«*t*W«= t'X h >^ y 



- 4 - 



1285 



ffiUd^ 4 >K0ftH|8Mc, IB Srf fc' * h > * «l» fcM K 
. =i -f ^ ft H8 W <o <f * % t m SdW ft & co Rij k 

* t- - h 3 T £<K & $ n & U 4$ * * o 

iaij7/*7 m<r?u :mai) 

yo^ffiEU i4ili'</l'7'^- h^v » 1 BJco 

1286 

- 5 - 



&BBISffl¥)£ 3—104188 



A> 2 t>< £ <fc & X 7i\ $ ft X ^ * o cF i fc> SB 
2 WfcwSnfcttft 3 1 m 1 MtOPAfe^A 1 
7^-JK^^-5t^-t:*'9. C O « ft 3 1 <i $8 1 IK) 

® i m & 2 m k is o r s w ffi m «t <o ^ 
nfc*«tt©sKtf>6{wUPitS3>f^i o ^>< # r«i 

c: 05 * b* > 6 o ft fflij tp & $ {= ti . & & & 18 3f o 
MfM^/iKttCXr- h n T 1 2 

h >£Dgf®^^ic*>^-y-TR^tti-^fiS$ ft to 
sa<. fx h ><z>ft.mm*MW}U&iz3c&-i- sic 

83 IB R tt = 0 O ^ ffiij (i . {£ $ HI 3£ <D 



- 6 - 



1287 



So 

IW SB t* > 6 x xf - hail 2litn6»tt 
3 0 lis ttS 1 3 ortfi*<ISiij^* «k r> iztft> 

ffireiis i 3 c « „ fx h > 2 0 

#-#>x T ;l S - o A«ro#tttttf»<: «fc 

f U gt'x^Wl 1 ^MigSPtcH^^ fttz 

£ 8 R U 7 * -y h3-^ 9 <h <C <}: f, $ j£ £ 
tlx 7D>h-r^*-yh3-^7A<tTXh>^v. 

mi SB "7 D > h V r * -y h 3 - * 7 S O' 'J 7 V / 

* -y h 3 - * 9 lis fi#3ft*3S<&»tt#te J: *3 ^ 
fiJc^nx 2 A: 15 12 v ^ * -y h 8 li * l&Jx. (f 3ft±3g 

1288 

- 7 - 



&Mnm¥$, 3—104188 



ttz, m Sd 'J t -v y * * ha-? 9 uutk~e$> 

rsi-r s<hi|#ih)— fc * «k "5 KfrfctiT^ s 0 
i gnc ffr a n fc w iciji^t y t v ^ * -y h 3 

d © tf x h > 2 Otis B?ERIi3^^1 0 tc S 
l^Jr^ntvN^ u^lcfcOTId, ie PI tSj 

. 5 — *J ® X V U > ? 1 4 lUOs >< ? > 

xic&z nxv^o 
WIBn« a 4 * 1 0 cd M# SB {MIC lis o>;>/ 
4 N /< )l 7 •> - h 3 S. 7 v -y h/<;^2 J &^L 

Ts wi&ssj- * o j&j&s nfc^ v k*/<- i &m 



- 8 - 



1289 



Z (T>m ft It li % iKiU h 1 6 
i {C J; 0 f f t> ft T V > * o 

mtt.-? =5 h<i^2li, 6 fi£ 3* A ^ o> -»j & tfe 
* W "T -5 ** *4 ic «k 0 jfejgfc $ n tz ftt w '< ^ 7* T- * 
5TS3(gl<c^^n^J:^{w s — ft O # ft (iA 
#2A&tfritij#2B) t«AT^i, 

/<;U7-->- h 3 «x Ifitte^fU J: K> nt^ 

^ y 2 CD AC * £ (£ ir r«l - © 8i $ T . *^ o y =7 v h 

•? 2 <Dn®wtii%t n&m— (z?>m 

«A#2Ai^|Sj-rsffi*lc, 1 3 A 

J: *) b&tsiL 9 Ic^fSc* ttfcgi 2 G3SB 3 B «h . !£ 
82[H*f3Bfc:»!g-*-5J:-7lL HgaB^ 2 IM]^ 3 
Bi*3 fcaiVJ:9(C^^^tlfc®3Dflai53 C<h^ 
fS T ^ 5 0 

KrC"<;U^ h 3 c73 s & 3 3 C #<JfcJ&£ 



- 9 - 



1290 



&M*%m¥f& 3—104188 



/< -7 5/ - h 3 W % 1 UU tW 3 A JKfiS * n r ^ 
<£> 81$ ^) "t? & T s otitic 2 B t *J ft + 5 » *> (is 
«E(*ifll5B2 2 #Jt*J8K*ftTl*5. ffilld»(*ittWS 2 
1 & CK 2 2 (is '< ^ 7 > - h 3 ^KiiLtl^o 

HO 82 -y K*^*- 1 Klis 7 7 v h'<*^2« 
KA*2A4^filt5f4Ri:»Ani.A«<H *L 
T»tlfi#2 BittfiltSttIl:lis ttRl: hH # 2 B 
o*d?Ucfc 0 kA£ teBD8P 1 C ftT l> S 0 

mi ge M Sj5 1 C (i . Dh Hi □ 1 B HiSiffi LTOio 

^lHi:^$n5<t?i:, 7 5 -y h /< ■>* 2 fcU 
'< )V -? i/ - h 3 5(^^7 K * >< - 1 lc # JE £ ft 6 

(is RA#2A*K, K '< -- 1 K 712 fifc * ft « 
API A0J|ffliffiSt6±oi:, ifctt{±l#2 
B t><><)V~f >- b 3 izfc&Z ftfc$fc#&& 2 20 

^fte/< ;U y - h SSO'b'X h > 2 0 Pel 
t /c m Ifi x t 9 >; > 1 4 li s ^f>i/x«^li; 
«fc OJfcfifcSftA: *>©T* 1 5 (is C O X 7 U 



> / 1 4£5£tf*fci6o s xf>ux«R^i:j: 
0 TfcfiJc £ ft * 7* 'J > / •> - Ft*5„ 
Bill SB 1 8 (i s IB Sd * - ^ K W 3 0 <o K SfU; 8 * 

- tV K $ 3 0 t — {* fa iz Wt&L $ ft T T , * tf> j£ 

A l 7 (i x ^ 3 1 ( SIS 2 H ) l*l K W # £ 

^ifcs 5(5 1 la m £ ft -5 ct r> tz > @lj ed '< " ^ y y 

- h 3 * IR 0 W S C £ 1= «k »> . i£ /< ;U 7 - h 
3 X £ * h > 2 0 © Wi 1= fcU SBISnfc /±' /) H 
3 2 a<J&ft)c£ft*o 

^t - F 37 1 2 OMttSPi op^J{=tt N fi£&#*4 



-11- 



1292 



teW&m^fc 3-104188 



^T5^)|^LSj;R, & O' K X t ~ h 3 T 

0Jx.lf* SS»0>— 
LCSg, Xf - h37 1 2 O^agJIC NtSs & * 
x - h =i 7* 1 2 Q £ $ tc S & x * L T fitftt R K N 
L tzm&K li. v*** * h 8 ttttftffcjfl 
i:J;f)t'^h>2 0 ii 85 1 H £ fflfc fS Hr * S • 

t5<ot, Sgie fx h y 2 0 l^s 153 a « <c ffi » 

l o t s ^ i$ * v -? f x h > 2 o & cr> ea 
m&&£& ts— a $ -c *j # a . e x h > 2 0 « 

fjlBt'X h > 2 OOttfiBlUOs RAP1 A 
ckO^ KA# 2 A > ^3MSi53CS.O r »5t(*ill^ 
2 U/rLt, EE^S 3 2 rtJc^»^©«E(**<* 
A^ti> ^ LT, 2x Rtai#2 BSO' 



-12- 



1293 



I 

I 

) 

(1 ) tti 1 g| K * £ ft /c > 7 ir ^ X > t* * h ✓ 

2 o o jai cjij u ui h & 3 2 m& $ n r N & /_£ 

■^i3 2 ic -T S «fc ? ic x liAfl 1 A # cf "i Iti 
n 1 B t>< 2 mt&V !> tlX is K> * 2 *U O (gi A n 1 A 
KCfqifctin 1 B lifcfei t t Tl> -5 2o 

©«AP1 A*«att«t5i*l:, 2o^oi;,+, 
P 1 B £&i§&^ <*fc*>fc N ^?»Jtttt) tSJ; 

£ ic 5 o 

* -^-OPtttJ P 1 B £ffe#C7>© A □ 1 A 

c ft £ x 36 ?o x a it ?u m & tz o ^ & a 

SStex Bil KSP 3 0 rtfcJ&fiJc* ftr 



-13- 



1294 



QtM^m^ffc 3—104188 



m 7 W li 5fS 5 m <r> M rfii , Jft 8 W li » 5 ft £ 
C - C IS T- J Mr L tz m rfii CXI s » 9 W I* Si 6 HJ * 
D - D $ tf W L tz Wr iftj W n tL'C, mi 0 M t* 
» 7 E - E»t?tt»f L fc»ifti«1f * tfl 7 
ft {c fc <.> T f* x ft * MM < S J6 <w , m 6 ft U 
^ $ ft fc <fc 9 U 7 y h >< ^ 7 2 . ift I* f? 5 2 A , 
5 2 B . »(*iSK} 5 3 A. 5 3 B^(D^ < niSKi 
#Bg StlT^S. * fc* l5S'iia® 1 0 ftK 

6i^Ts & i ^ txi a mt m— ©??^fi> m 

ti w bs s . nonicfc^t> ff-t 

5 5 it. ^mmm^y y-exh>*>7<&H« 

3 -f )V 1 0 t> 31 § Hi * 4X tz y - K & "C- * 5 o 

c a> is is 6U* * m i mizTjiZ ntzmmn? *) - 

fx h > # >y©iffiHi:EI^tifclRAa 1 A 
Xtftt fcB □ 1 B -fcf<oafcf*!s? 5 2A 

&tf-^o»fti5 2 Bi:tftfnft«l% *t 
T >, ^SiftM 5 2ASC^§il^i5 2 B 
■tzmft&& 5 3 AS 5 3 Bfc«fciJ|gttL-Cs 



1295 



MottH 1 A7kV 1 B ) I A: (>«&-efc * 0 

9 5 M ft I * L ffil OMl:fc^-c> ft 5 2 A # 
CK 5 2 B (i, fx h > 2 0 OffitifffilHtcfeH £ n 
fc^v K * /< - 1 ic Jf; j& $ n I"! S(J T *> 0 v « 5 

i i:± o * ti-e'tiwrns nr^ &<> >n 5 gjtcfc^ 

T Jin lRjBltrffl|lilEK*n^:«Ei*§?5 2 ASCK 5 

f x b > 2 0 <0 PoiSl « K B 3 ft ffi # -M£ 3 2 

0 > V ><fr-f 2 A# 2 A&tf tttii# 2 

B^-^LTs liu§difc<*j£ 5 2A2feO ; ^(4^5 2 B 
K & fee £ n T ^ 5 e 

15 Id — ft Oft ft £ 5 2 A&tf — **«>»Ef*§C5 2 
B (i % ^tietl»[(*ii«}5 3A&tf&£{*iiS?&5 3 
B ic £ o $ tir o *t tie til*. 
API A&O'RtiUP 1 Bl:fe«Snt^5, 

Ei$ftfclA# 2 ASCJfia-.tfJ# 2 B tn? 

n*- * kw 3 o j&fi£* 5 3 a 

SC/5 3 Bta«LT^^„ 



&IJB£ffl 3—104188 



(2) 8> 1 SI tC tS \> T (2 x k*Xh>2 fl^.i-Mfti 
46 CD X 7 »J > 7 1 4 x & f X h > 2 0 CD ffi M 

m k & & nr *< . - # cd $ w cd * k & 

nr^TfcA^, c o Jig & k u s x y > 7 i 4 

(2 N x ■/ 'J > >> - h 1 5 ik zf £ x h > 2 0 cd $ 
8g ( C CD ft) {C O T 12 x 7 o > h v y * 'V h 3 - 
? 7 ) ^ £ St U I O ct 7 S Si? $ ft 5 & *> 

(3) S& 1 ^ i- O -c 12 x 0 CD jiig iSS Sf5 
v -y h 8 £<t£tt S>ftT OS A<h — # CD g|$ CD 
* {CIS: ft £ft-COT tSo 0 

C cd *i £ . v 7 * v h 8 19: # & ft O {flij {c (2 x 

teOcDtU 3 - * =3 T 5 CO — #cDiM (L8B#X 
i2RS&#) iXr - hriTl 2cDs^S{5i^, 5ft £ 
MJNi- X *> 5 « Cftiw«tOx »ft»>|et=^ 

(4) Jg 1 Bi ic ^ $ ft ft f x h > 2 flt-l^ -e cd M 
aSSBKEg £ ftfc 7 o > h -y 7 ri< 

sstb-r s <fc 9 k&j&s ftr osa<x $&&<*x v?- 



* v h tf <D ft th f)( U \> J: 6 IZ s til 5 m U n ■ 5 4 
•C >j< £ ft J: -> * j|fn>2 0 © £ (4 £ W lift 
0*-^ KfiJiffH'Si-j I: It fcfi^o c 

it s M © ft '± *<p>i ± $ ft. ate *h>2oo f k w 

(5) m *B L if! > 7 f* „ W. ffi +: > y t I X ti It -c- 

(i Ac < s /Jn& co # > -f t l -c t> m ;u r- § 5 . 

n ± © % qfl ^ b W £ * tt ct -5 K s * tll:J:n 
(i\ &' (D J; 9 S* m * { if fiS * ft * o 

(2) t'7h>*, Pm^^artJ^lcli&g^L 
TSILfc©T> & k" * h > £ « IC ftg iz # 



-17- 1298 



&M&m ¥j£ 3-104188 



(3) ex h >*<m*A^wtt«fflt?* o , *0>Bn 

y > i/cotf fc£Sfc£>22:&*< 9 4 T y v l- -tf > 7ic 
it ^ T ?? g r- * S co -c s I* *ft S fir L fc fl? » £ W ft 
t«: ft So 

(4) fX h > ffi ttfcllfttt «5>ttfc7fc^itt7lK ct 0 x 

& e x h > co a m $& «• ? «k 9 «= l fc © t . me 

§ So 

(5) ex h > pj S£ £E 2j 5£ *< IS: £*iS co-c? s 

®m&ft±-t So 

It? 2 Bl (* £ 1 B © A - A »r ffi El & ffl ffi 0 T 



-18- 



1299 



& 3 0 ti y v -/ h '< fV 7 <7) 4 ; - ifii W V *> * 0 
m 4 0 <i '< tV ~f •> - h * & 1 0 O B ft £ R 
A: B3 "P * £ o 

& 5 0W:£g«£WWr L T>7< L 

6 H I* 28 5 IS <o £ fflij ifii 0 T * * o 
mS 7 0(iSS 5 H«>tr«ffiH-C* * 0 
#8B(i3850*C - C »Ttt« L »r ffij tf 

» 9 H « m 6 0 * D - D »tf W*f L » ifii Efl 

» 1 0 01*35 7 B£ E - Emt'tyffi L fcSrcEn!*! 



(SA#s 2B-Rfcfcb#x 3-'<*75/-K 5 - 
3 — ^ 3 T x 6 ••• +* t* > s 7 — 7 o > > -7 7 * y 

i o -rats 3 -f i i - f x h 



-19- 1300 



3—104188 



1 2 - * t - h 3 T s 1 4 U > *\ 2 0- 

b** h 2 1, 2 2 -ffifciffiKK 3 0 
KfflU 3 Z-IIAS, 5 2 A, 5 2B-»«:S % 
|5 3A. 5 3 B ■••«[<* a HK 5 4-t-*K 



-20- 



1301 




m 3-1041 

1302 

fWA ¥ * M J 



3—104188 




■m 3-1041 



m 3 ei 




% 4 m 




1304 



XH 3-10418 8 
ttSA f * S A 



&mnm 3-1041 88 




3—104188 



=f- hi *D iT. & (H5S) 

4* ft ff & If Kit 
1. 

£&l¥2-l 2 3 4 5 ^ 

2. 

4. ttilA 

JK^Ctt«r«SS«r1il 3-3-2 3 
7t- $-/UgS*f!S 4 0 3 ^ 

3 4 2 - 3 3 8 0 
( 7 9 2 8 ) #®± ¥ * 

5. )||£«)^ 





6. mparts 

(2J H»l 8 S* 1 0 tf r^SJ * THWJtJ t 

(3) Xffl*ftfift**oKB*8Utt0i|»>illiE. 
W 8 B«-SiJ«o«*)liiE. 



- 2 - 



1308 



fiM^ffl^f * 3—104188 



2. nmmm&usitXtom® . 

(1) D'f/l'i, 
83 Sd =i W flUK s S 3 w ;kd + H fa fc 

h £ til *. f X h y ts 
jfflgefx h J: t>> * ®g**<*<t* 

13 igEE^j £ £ S3 is© A n r tti n t © Pal k te 
y - t* x h > # > ~? \z & i. > r . 

Sij £ =J 4" (>i J3I « (c «: * 4> < i k 13 s£ fc* x h 

- 3 - 

1309 



tz N n e 3 4 )i o ft m as iz it % &jj ie e x j> > 

£ * £ fir a I : fit $ « X 7 i; > 7 £ tL <? ft ft ft 
^®it^«^7 y - t'x h >* 



1310 

- 4 - 



: f-J* 3—104188 




1 3 .1 1 



£H 3-10418 8 



